








Appendix E

Emissions Calculations



|Commissioning - Worst Case NOx Hour and Day, Worst Case CO Hour

Average Turbine
Average Fuel Flow FiringRate | NOX* NOx NOx co® co co
MW? kscf/hr®  MMBtu/hr | Ib/hr g/sec ppmc Ib/hr gfsec ppmc
S/U 0 32 33 10 1.26 82 125 15.75 1,685
1 0 32 33 25 3.15 205 500 63.00 6,741
2 10 369 376 35 - 441 25 500 63.00 593
3 30 538 549 80 10.08 40 375 47.25 305
4 50 707 722 140 17.64 53 156 19.69 97
5 70 877 894 200 25.2 61 31 3.94 16
6 90 1,046 1,067 280 35.28 71 8 0.98 3
7 100 1,120 1,143 360 45.36 86 8 0.98 3
8 100 1,120 1,143 360 45.36 86 8 0.98 3
S/D 0 32 33 10 " 1.26 82 125 15.75 1,685
|Daily Total 1500 1836
|Commissioning - Worst Case CO Day
Average Turbine
Average Fuel Flow Firing Rate NOx* NOx NOx co?® co co
Mw? kscf/hr®  MMBtu/hr | Ib/hr g/sec ppmc Ib/hr g/sec ppmc
S/U 0 32 33 10 1.26 82 125 15.75 1,685
1 10 369 376 35 441 25 500 63.00 593
2 30 538 549 80 10.08 40 375 47.25 305
3 60 792 808 130 16.38 44 125 15.75 69
4 60 792 808 130 16.38 44 125 15.75 69
5 60 792 808 130 16.38 44 125 15.75 69
6 60 792 808 130 16.38 44 125 15.75 69
7 60 792 808 130 16.38 44 125 15.75 69
8 60 792 808 130 16.38 44 125 15.75 69
S/D 0 32 33 10 1.26 82 125 15.75 1,685
[Daily Total 915 1875
Notes:

a) Turbine power output (MW), NOx (Ib/hr), and CO (Ib/hr) during commissioning based on SPA engineering estimates.

) Fuel use from actual SPA Cogen operating data at indicated load as reported on Multi-Parameter Summary Report.




ATTACHMENT B

Proposed Changes to the Commission Decision:
Air Quality Conditions of Certification



COMMISSIONING ACTIVITIES

AQ-#

The owner/operator of the SPA Cogeneration facility combustion turbine

AQ-#

generator and duct burner (CTG/DB) shall minimize emissions of CO and
NOx to the maximum extent possible during the commissioning period. The
commissioning period is defined by the following: “The commissioning
period shall commence when all mechanical, electrical, and control systems
are installed and the gas turbine is first fired. The commissioning period
shall terminate when the plant has successfully completed performance
testing, tuning, and shakedown operations, and compliance is demonstrated

by continuous emissions monitoring equipment.”

Verification: The owner shall maintain appropriate emission data records as
required by Condition AQ-#.

At the earliest feasible opportunity in accordance with recommendations of

AQ-#

the equipment manufacturers and the construction contractor, the gas
turbine combustors of the CTG shall be tuned to minimize emissions of CO
and NOx.

Verification: The owner shall maintain appropriate emission data records as
required by Condition AQ-#.

At the earliest feasible opportunity in accordance with recommendations of

AQ-#

the equipment manufacturers and the construction contractor, the Selective
Catalytic Reduction (SCR) system shall be adjusted and operated to
minimize emissions of NOx.

Verification: The owner shall maintain appropriate emission data records as
required by Condition AQ-#.

During the commissioning period, the owner/operator of the CTG shall

demonstrate compliance with conditions AQ-# through AQ-# through the use
of properly operated and maintained continuous emission monitors and data
recorders for the following parameters:

Firing hours of CTG/DB

Fuel flow rates to the CTG and DB
Stack gas NOx emission concentrations
Stack gas CO emission concentrations
Stack gas O, concentrations

The monitored parameters shall be recorded at least once every 15 minutes
(excluding normal calibration periods or when the monitored source is not in
operation) for the CTG/DB. The owner/operator shall use previously




AQ-#

approved methods to calculate heat input rates, NOx, CO, ROC, SOx, and
PM10 mass emission rates, and NOx and CO emission concentrations,

summarized for each clock hour and each calendar day. All records shall be
retained on site for at least 5 years from the date of entry and made available
to SMAQMD personnel upon request.

Verification: All records shall be retained on site for at least S years from
the date of entry and made available to SMAQMD personnel and the CPM

upon request.

The continuous emission monitors specified in the previous condition shall be

AQ-#

installed, calibrated, and operational prior to firing of the modified CTG/DB.
After initial firing of the CTG, the detection range of these continuous
emission monitors shall be adjusted as necessary to accurately measure the
resulting range of NOx and CO emission concentrations.

Verification: The owner shall maintain appropriate emission data records as
required by Condition AQ-#.

The total number of firing hours of the CTG/DB without abatement of

AQ-#

nitrogen oxide emissions by the SCR system shall not exceed 100 hours
during the commissioning period. Such operation of the CTG/DB shall be
limited to discrete commissioning activities that can only be properly
executed without the SCR system fully operational.

Verification: The owner shall maintain appropriate emission data records as
required by Condition AQ-#.

The total mass emissions of NOx, CO, ROC, SOx, and PM10 that are emitted

by the CTG/DB during the commissioning period shall accrue towards the
quarterly emission limits specified in Condition AQ-13.

Verification: The owner shall maintain appropriate emission data records as

required by Condition AQ-#.




AQ-# Combined pollutant mass emissions from the CTG/DB and cooling tower

AQ-#

shall not exceed the following limits during the commissioning period.

Maximum Allowable Emissions During the Commissioning Period
Pollutant Ib/hr 1b/day
NOx 360 1,500
(6(0] S00 1.875
ROC 2.01 146.7
SOx 0.97 21.8
PM10 7.00 151.8

Note: Hourly limits for NOx and CO will be monitored using the CEMS.
For those pollutants that are not directly monitored (ROC, SOx, and PM10),
mass emissions shall be calculated based on previously approved SMAQMD
emission factors.

Verification: The owner shall maintain appropriate emission data records as
required by Condition AQ-#.

Condition AQ-15 limiting the NOx emission concentration from the turbine

and duct burner to 3 ppmvd at 15% oxygen averaged over any consecutive
three-hour period (excluding startups, shutdowns. and short-term
excursions) shall not apply during the commissioning period.

Verification: The owner shall maintain appropriate emission data records as
required by Condition AQ-#.

EMISSION LIMITS

AQ-11 Emissions at the SPA cogeneration facility on a pound per hour basis, shall not

exceed the following limits averaged over a three-hour period, not including start-
ups,_shutdowns, and short-term excursions as defined in Condition 19.

Pollutant | Units CTG + Duct Burner Cooling Tower
NOx Lbs/hr 17.76

[60] Lbs/hr 10.81

ROC Lbs/hr 9.01

SOx Lbs/hr 0.97

PM;o Lbs/hr 7.00 0.41




The District in agreement with the project owner may choose to decrease the
above hourly emission limits to correspond to the source test results pursuant to
Condition 30.

Verification: The project owner shall maintain appropriate emission data records
as required by Condition AQ-8 and submit source test reports required under
Condition AQ-30.

AQ-15 The combined cycle combustion turbine and its associated duct burner HRSG
shall not emit more than 3 ppmvd nitrogen oxides at 15% O,, averaged over any
consecutive three hour period, excluding periods containing start-ups, shut-
downs, and short-term excursions as defined in Condition 19.

Verification: The owner shall maintain appropriate emission data records as
required by Condition AQ-8.

AQ-19 The duration of the combined cycle combustion turbine’s start-up period shall not
exceed 60 minutes. Start-ups are defined as time periods commencing with the
introduction of fuel to the gas turbine, and ending at the time that 15-minute
average NOx concentrations do not exceed 3 ppmvd @ 15% O,, but in no case
exceeding 60 minutes.

Shutdowns are defined as 30-minute time periods immediately preceding the
termination of fuel to the gas turbine.

Short-term excursions are defined as 15-minute periods designated by the project
owner that are a direct result of a diffusion mode switchover, not to exceed
four consecutive 15-minute periods, when the 15-minute average NOx
concentration exceeds 3 ppmvd corrected to 15 % O,. Maximum 3-hour average
NOx concentrations for periods that include short-term excursions shall not
exceed 30 ppmvd corrected to 15% O,. Short-term excursion periods that total in
excess of 10 hours per rolling 12-month period shall not be excluded from
evaluations of compliance with limits in Conditions AQ-11 and AQ-15.

All Any emissions during start-ups, shut-downs, and short-term excursions shall
be included in all calculations of daily, quarterly, and annual mass emissions
required by this permit.

Verification: The owner shall maintain appropriate emission data records as
required by Condition AQ-8.

AQ-31 A NOx, ROC, CO, PM;p, ammonia, and CEM accuracy source test of the
combined cycle turbine and duct burner shall be performed annually during the
calendar year.

a. Submit a test plan to the Air Pollution Control Officer at least 30 days before
the source test is to be performed.

b. The Air Pollution Control Officer shall be notified at least 7 days prior to
the emission testing date.




c. During the test(s), the turbine and HRSG are to be operated at their maximum
total firing capacities.

d. The source test results shall be submitted to the Air Pollution Control Officer
within 30 60 days from completion of the source test.

e. The Air Pollution Control Officer may waive the annual PM10 and/or ROC
source test requirement if, in the Air Pollution Control Officer’s sole
judgment, prior test results indicate adequate compliance margin has been
maintained.



